Ksr has been genetically defined as a component of the Ras/MAP kinase pathway, but its role has been unclear. New studies now provide evidence that Ksr is important for signal transmission within the MAP kinase module, where it apparently acts as a location-regulated scaffold connecting MEK to Raf. (Figure 1 ). Genetic analysis indicated that Ksr is required downstream of Ras, but these studies could not determine whether Ksr is required in the MAP kinase pathway or in a parallel Ras-dependent pathway [6-8]. Furthermore, although Ksr activity was found to be critical for multiple Ras-dependent events in Drosophila, its significance was much less clear in C. elegans where ksr1 null mutants were found to be viable with no major defect apart from faulty sex myoblast migration. This indicated that, in C. elegans, Ksr-1 either has a non-essential function or that it is redundant with another gene product [6,7].
two ways: first, by depleting endogenous Ksr2 in a ksr1 mutant background using RNA interference (RNAi); and second by generating ksr2; ksr1 double mutant homozygotes. Under both circumstances, strong let-60 / Ras-like mutant phenotypes were observed. These results not only demonstrated the redundancy between the two Ksr proteins, but also showed that Ksr activity is critical for Ras-dependent events in C. elegans.
Ohmachi et al.
[3] went a step further and asked whether Ksr is required for MAP kinase activation. To address this, they monitored the level of endogenous activated MAP kinase in lysates from wild-type versus mutant worms. Their results clearly showed that removal of total Ksr activity precluded MAP kinase activation, thus demonstrating biochemically that Ksr is involved in Ras-mediated MAP kinase activation. A similar conclusion has also been reached by two other groups [4,9] using an RNAi approach in Drosophila S2 cells.
Early [17] later found that these conflicting observations were most likely due to mKsr1 expression levels, as low mKsr1 levels cooperated with activated Ras to induce MAP kinase activation, whereas high levels antagonized it. As mKsr1 associates with multiple components of the pathway, this phenomenon could be explained if mKsr1 interacted simultaneously with at least two of these components, thereby uncoupling them when mKsr1 is overproduced to high levels.
A prediction of this is that coproduction of mKsr1 and the 'sequestered' components should transform mKsr1 inhibitory effect into a stimulatory effect. This has been recently verified using Drosophila protein counterparts in S2 cells 
